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(gJSLh©*OT#I!?) 

KASS©^?:?7*rt^-&J:5fc&oT&fc„ y'y 
y >*©*§£«:», r-ifMS^gi©FaKA 



(2) 

3 

7fCT-CKfat§3ftTt>&-7 t --7'K:-3l>T5J. 7'J>h 

**SW4Ji&. :7y>h©ifJ»r£}&£l,T6. C©* 10 
Hft^lO h fe-Xvy r -Y jv©^ y > F £f 

gE*©7*y>£B. -fTsVPOf-itictttZ 
*t>-bJHMBL*»tt<. "4-y». ^^(n© 20 

$#&9!©BWB. Wh3>ta-jr*WS5®f-f 
ft»fra&)&6tvC<&:>~FtcJ:9. "T'yz/F©* 
K*fiirtt"C** 7 y > * MWtKftKt & c i -c* 
*. 

*f4A*#R4. ttA*#a*^©HUI»©JBw*»A* 
3 ft it, ±E©Btl#R«:lB«3hfc, EP¥©lfflB0 

*wiiw«f , -*t. ^En^©E^o *^-r»r- * 
atcjbe©Eir?©Ktt d intrtm?- * jwettsft-c 

^©am^io^c^-^teaiis^iiHi-rsgiJi* 

40 

EP¥©«f K#A**SK «t «5 mm 3 ft 
W*WStifc^'J>j»»^»7T) *© 

iWiitta!35fl(cigmb. ^y > h©«ws*«s(cr 
■So (Shot. *^y>*wis8aw*«»cctttfir4fc 

4. ) 

(31*01) 50 
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KT. $tt©BIi£#JB:(s?. &©W*r*JHH©ISI6 

a. m^*^y>^©iM 

c. t? Fv^^$ijffl)©7a- 

d . -f > £ — v x. -i 7. $0 ffli© ^ n - 

f.-7'y> F*9$i©7n- 

*«WKl*K:WaTS||««S|5»». (a) B. (b) 

g5©ffe. (c) gp©^r-^^#155 (91170) . XT? 
^"#175 (S£uH) . ts£&*f-?7#ia6 (jglsH) 'C 

(a) m^m^y^*©®^ 

ttft^yi'* • ivxf-Ai0KJ:38ra^X7'A©ffi&T 
AS. 

^©^-^a^glTtP^O^-fB, 
gl©XJl/-:/y F£&#-f S/c*. i^3P©7 t -f 

mash*. 

t^c7'y> hi>^>4t. ftSBI&lftar. ? F5*>V- 
*6*©ttlWS«J:»)fca. 

&3I3B. 7*y>^ • ^X-rAio©?fSI?r^fe©-C*> 
7 , y>hi>i»4B, ±ee» Fv? 

**HM*B3*rtjaiy'C*i»>. 7snry-y&u-cwwi& 

&:i^.;»F5£. V-*6#*|**J1BT*S. *fc. 7* 
y>Fi>y>4©±Srajffi(CB. i^Xf-A©^*^ 
r«w^»«**tW^*tt 9 A:«>©*-*s*'«6ti3Waifl5 

JH4H(*» HfP^^+^ttBiSvrfc©^**. cc 

tC. 901~903*iA*+-T910~918*S^^ J fC*5. 
+-901B. ^ y > h SW^'Sr— B#^ih3 -ttS fc«b©PAUSE 
+--C*4. *-903B^7 h*-"C*f). +-902411 
^(Cff^CitCif). ^y>F**»rt-5CANCEL+-<!: 
^-5. *-902.903?rl5I^tcffUTcti»f*^^-rSJ:9 
{Cb/c©B. ^g^fpKiStpK^P^i-^fcfe-C 
*4. 

IB 5 SB. 7'y>£ • ^XT'AKKDfilBS^'a^ ^a-c* 

s. 

KjF7» -fH&f- fMS^g 3 1*. e^hvs 
ffllSfi (BMC) 30(^6^#BS) . t*? h^f P'fflOty 
hV^^RAM(BM-RAM) 32. C©BM- RAM32(CJlil=S:tf 
5tf » hv^fjiai (MM) 31 (&7B$jffi) feJ:^ 

b. WBVf-* rf-b*y~iWW«cdr) JB©^' 

^y>hi»y>4B. 3-3©3>Fa-7%«f*K 

^xsns. sr. -r»-7x-f;itiws (ifo 40 
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J* * Mm . ^ <t un * x b s£ a d t ^ y > # 4 

>f 5 > ^(DWSPStT 5 . (ff!9 0 

?'v>h^v Fwan (phc) 42 (moa#M) u, rt 

aj/«B4%iii;rfcry Fv*:/#i&S53i*>6ii£6tvc< 
S^y-^f^ ftSP^BS&aDT 
-r>jr--7*-r^«W94(*6366tir<5f9««:fieo 10 

431©»*-?># U =f > • J fc-*432©|§HE*tl|a-r5 - 

jlDr, ^>*-7*^^fW94(*6*0ffli3li5. 

IIH©ED$-<^-^il/rjSH3ti, ^y>Fx>S/> 
-?1rRf- **5iI«a33Sa6©7 s -5rCCtc;i;rU— !f- 

f r -*«a»aii*6a6nr<-sf r --jr«ctt, 

-*<Df6«:, ^<D$iJW>x>S?><D*:- FSffifctrtt 

tttCCft6<D:/P F a^OJWf fetfacv »^CD»^ 

FKH«<DJ§^*H1-J". 7*i;>hx>ix>4-c(i, 30 

0, I^JKO* ^ 5 > 3 6fc, f6©*^ 3 > 
^<Dii»k:H*§l/fctea4tf^. ?"y >Fx>>?>4<D 

a. 

^<Dv>f n>301 (»6 0) , ?*y > Fx>S/>4&3 
O(DV-fzi>400 (^8S) ,410(^9 8) ,420 (^10 
H) ^'J > hx>t»4<D3ocDv^n> 40 

oti. x>y>4>. *^> 3 >^/a>^> is* 
tt. tf* hv^7^x»^aS|g3^6cD-Y^-^ 

ar. 36tc#«i«cKw%tf5. 

t^77 7*$IJ®gP30«, rtS^^XB30XCSIiK3 tlfcC* 50 
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<Ojflft<D:/q*47fr6l»3t3fl5. BM-CPU301B, tf* 
F v 7 -rj&&- j^BRB3 <Z>*4>£& 5»gPr* 

^>£-7WX306£aDT, t:? h-7^^SiiSU31 
fcMfBU 7y>Fx>yw>#-:7 W*307*a 
CT7')ybxyi/y4*®m?Z>. sys-rcm302«, b 

M-CPU30lCD^a^^A?rIBtS^4o SYS- RAM303&, BM 

-cpu3oi0ft*JHffitftx y 7"C$> 0 . x * * 

R-rtyyr 304tt. J*SP ( ^^SKH 1 r -{ 
^*^t2) i©aWira^v7T'C*0, BM-CFU301 

7 f -*A!lffl$SBl*>6©? f -^4, 7*> F©Rtta>6 

U /C BM- RAM32-- <DSBj#^ & * Pal ^ ~~ K (tTF 

S*s, t'y hv^^#jA?P31-sCDtt^Ri0T«, 7*> 
F©^"*->rtjBT F UX^ BM-RAM32^C»fiaiaT F 

SO^PJI*i*s*4o ^Ct, BM-RAM32CDf r -*^^*y 

■/y>Fx>y>^>3r-7x-^X307tt, ^'y>Fx 

>^>4<bO^>^-^x^xr$>0, ^y>F«fiftfic 
f©3CJB»«*. ^J>h37> F^^CDJ0»nv> 
F4^y > hx>>?>4<D^>^-7 x^^<L^'XB3>& 
aDT^DiOT^o 

»7 Htt, tr ^ F v v 7'm^Mi\<onnrf p ^ 

To e 9 f v y 7'm^3i<omm^m lx, bm- ram3 

2^©JSStBt6i, 7 y > h <0|^CC BM- RAM32©T r - ^ ^ 

^y>Fx>s?>4^W*-rs*ffi4 testis. 

BM- R^M32^©JSE©»B, 3 6CC2-^C#tt6tl, 

PJcDJSlii, ^*>F-f^-^«ii8B3ii{cj:f)f7ato 
*iS7*>FfiiH£*>6fc5. S*i*>^^ F^^^W 
tBBB-{>i(-7x-f^3i7*aD'Ce9 Fv 9 ^«iP»3 
0{p6iS6ftS^^7 F-cttfW-spy^^srfts 
W7o>Y> -yffiiffl3lfi©Jj&i*©«iatt, 

Frt0^^y"5f*fl?#TbrBM-RAM32CC}S®i"i" 
^©tCJtUT, 7*>F-f>-^»ii«3U<D»£©«l 
ffitt, ^9 hft<D-T-Zt<m^X7*> FSP-r 

314^ a DT 7 it > F SB 33*» 6Sii^7 ^ > 
F ^ - is % BM- RAM32CC JmiBT h . 

7'y>F<D^(Dr-^tB^CDtS^«. 7'y>F^ 
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BM-RAM32(D7 f -^^yU> F^? FW8P8B42«Cffl 

» (ifc) 40©»tt^a9^H*^-r. 0^7i^ 
*©IffleB40B* V>9-yZf- 7^n3>h'a-^ffl 10 

t »fciFc- cpU4oo***«:fl|jsE3 *vcfc 0 , ifc- cpimoo 

<D << > £ - 7 x X 4 04CC J: 9 3 ft fc ^ X B 4 01*^ 
L/T, ^<DROM407,RAM408, fci^'^V^W 
»30£©-f>*-:7*^;UQ^^3*rCl>5. JWtR 
CM407B* V*? Ffc<fc9£!ft^ffi£&r>'Cfc9. IFC- 
OWOCrtgi5(DVX^RCW403«:«. Wi^P^AtfKS 
3tlt:i*S©6C*tUT, *fttR0M407$CB, ttfitcJ:9M 

&S:/n^A*s|2tt3*i*. tttfRAM408B, rtiiRAW 

IFC-CPU4005CB, CPU401,ROM402©ffe, IJ T^aflflJ 20 
O^'JT^AU^ (SIO) 405£, ^WUAtttt <PI 
0) 406#*rtjBS*VCC>£. SIO405B. 1^XMM41 
F-n» F#J1iBSB42*SfJfflirafc«>©^XB5*W 
ffllTSo PIO406B, »fP^*^44«:*0ffl-rSft:a>K:ffl^ 

*9 sb, *-T-^xswan»4i©#in^p » t>mv 

WFfXW »4lB , IK- CPU400i Vls*y? 
• V^^DD>t"jL-5rMC-CPU410t?t!BB3ha. CPU4 
IDCCtt, RAM413tR0M414**^SSil4 o ^>^-7x^ 

^wiaeB4oitta30: oe*»^p A©#ri£5RBLtt 30 

t». f'J7;l/Atti* (SIO) 412tt^XB5*aD"C^>* 
-7x-f^*J»gR40<taM*tf5. rC^WUAlfl* (PI 

0) 415B, ^n-bx*oakDAtB*Jcfflc^a. 
SioHtt, > F^ v FWffliS42©BIB^n * 

>*-7x^XWfflia4Q*6SI6Jhr< S-r-^KlBi; 

^»J>F^v F8B43©#»J=f> • *r-£432CD@& 

^iwaiLfcD, try Fvy^sc^-jijiaaiafaofcr 
^ hv9^*iiS3i*6^^B4*ai;ra6tiT< 
^-i>f s -ii*^if-x++>(c*a*ais (sos) 4 40 

33*>6©fi#fcBWl,T, ^»U-tf#-f*- F431 

7* y > f ^ * FH0342t2, m^Mum^Ait mm 

(C % Vls^y? * V^^nr3>t' J u-^PHC-CPU420 ; & 
+'&fc#li$34v 5/yr^Affl* (SIO) 422KB, > 
j»-7x-f X$IJ» 40<L (Daft 4fT 5 > <X B5#&& 3 tl 
&o ^U^AHtfj (PIO) 425KB, #'j3>-^jf 

432owt6tir5#y ^> • ^-^mmun. ^a&aj 

S (SOS) 433, F V * 7*#Jtr- **59£K3 *6 
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r*^';>h^» FMa@»42GAssift3ti5. 
^«a:r*D, ^';>F^9FwafH»426rtt. ±£ 

LT^*u--if--43i*Ji^-Yy--^{c!i£or*j63 

*^«&8B3i<d:/'j> h^v f*«sw>£-:7 

(b) ^^7<0tlSt6 

±fc»wt,fcj:$tt:, tr? Fv*yftJW30 <&6Bl) 

KB, ^a5l ( 2t<Da{tffl^7^TT$>SR-^*77T3 
04*SKW6tiriii. 3 6K, R-^^7r304tCfBtS 

3n/cr-^^BM-RMB2^}g@iL j f j, rc^rB^- f 

*SafcW"CB. Mtim^yyr (R-^5»7t) 304i 
^ ^^^7 ( P si 7 r ) 305i(D5R*«COl> 

yrii/rBx>Fuxoflijg4wrsc4&cas. 

■o* 0 *cc r- * ifclBtt-r ^Sft6?:^TSiA^^ >f > ^ 
Pr = P, 

PR = P.CD^<OSi6 

ittO, RiBP.iiiCiaS&Ci. 

R~^*>'7t 304tcietf 3 ti S 3 - F «c b, 3 - F 

(PE) W^StiS. *fc, i«Pl P 23^6B^-^»OB 
WO *5^-T JOB. START <3S) 3- FWa^tlT < * 

P - ^* y 7 t 305KB, ^ F iftWPyx^ F t 

Wftl^^i* FKB, _b IS ©PAGE. EJECTS — F 4 ?* 
JOB. STARTS- F3VdStlS. 

R - J* y y y 304^ P - * y 7 r 305"C B, ^S©-r- * 
P R ^t-Siife©f : -^^S^m3ni7 r -^i^-5 e r 
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*mmmxu. ^t^-^mm^wnt 

B. »nf-*ffij (P.iJ) *>6&«). tkflF'<*Jl<44ft>6? 
-*©S«*«S7itr4»£H:. -*<DM (P R (H) 

*>6ii86i 0 ? 7 T304,305CCt)fcoT©glM^ 

r-2©flji&©i&&. ±is©$ij®)=i- tzimtzt. 

^-i;#fi^7T^JU*fi©glJ^df57ffi(CftS. 

V > F^^-^r-^BUBTrSKB. PAGE. EJECT 

^-^©r-*£BilBfc-rS(CB. JOB.STARTn- F* 
XBmttlU^K ?t£t>*>, »Mi3-F (PAGE.EJEC 

T, JOB. start) oc«t 0 BiJ&j* *'©*H*J*t)9te 

(c) tr? hv;,7'$iiai©7a- 
ttt<fc<3. + -F£#J«lll/&i&*6. *^^fA 

3Tl3S~Sil7S«. 7'iWffiJgB30©Ma£^t- 

7n-? + -h-e*s. Kfisccfci^-c. £-rmiEi#iS: 
£. ) . rtSIW^t^fofca (#2) . 2-3©K.; 

77, R-^N*'»7 7'304 > P-^'!>7T305i > BM-RAM32 
®i"J7«:1f4^(#3) . '<7^-*©)Dlt4 
tf&5 (#4) . f!B£i<FoJf S (#5) . & 

/<9 y - * ©Mtttftoa o r-$> 
joBACT:*£^--;?&cttur:/y>Ftfll§-e*£ (Wt£ 

BMNRIJE: BM- RAM32{E{5J<=>#>©7 r - £j&*Si&*ti;fc. 
JOBPAU: 7* y > £ ifi— B$ff ±tfc®T* 5Ci „ 

xbejt:^" > f imm&Zmmm? =j v. 

0\NCMr:r-^teffi^gl fc>f>©CANCEL=i- F©i£K£ 
MIS. 

7*>F8B33J:!) % EP^r- £©7 h 
9Mt©yfc»{C7*> F©£&£S!<«i# (#6) , 

HMS;U-7*«^iJ0T. ;X©4o©it!iffi{c^6h 
■S. 

^ir-*tea (#7) : r-^MffiSgl^6©S<t 

T'-^Si. F^©^&. 

IFC3v>Fj!ia (#8) : 7'lf> F • x>*/>4*»"E. 

©^-^ass,, 

Fffia (#9) : A-^*, hiCJ&OfcBM-RAM32'S 

©fiSHMa. 

(#10) : -i>*-:7WX$!l©S&40<!:© 

fs/-* 
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777TWR-^f7r 304fC— K§ * £ft S . 
SlsSftfcX^-f-SB. jHtf-frMB (#7) T. 
R-'<>7 7 304#> <=>$ >3 ffl £ 4v?* •> F (C^feS 
P-y(y7r305{C-gS^e,nS. •?•©&. h 
mm (#9) TlMtHSh, *tJc:-rS7*> h^trv F 

■7^^SjA^31(Cj;»)BM-RAM32«:fiil$tlS. Sfif 5 
-*©5^. 7"'J> Fg5S=l- F (pace. eject) £tfctB 
TSi. yy^h^S (#10) tcj:0, ^©7*'J>h 

mmmt>tiz>. 
(sm^-^a) 

^17=- £4QS©:7 n -5r^l40Wl^tC7nT. 
HuSCCfcl^ gfg-r-^B. 4>6#>C.at>. fcfvFv 
•^SiiSI531^©W^Sg^^ , '5r^ FCCg&Sft, P 
-^'i'7 7 305CCg;t6ft£. ChB. 7"L> > F tpfeBM 

-RAM32©$ft-f- ttoyg&tMl l/Tff 5 C 

0. XJU-:/? F£|6Lk;3 

P-^^7T 305(C^!T7j5$,St:i5:iilgL (#2 
20 1). •f-i'*iR-^^7T#304K:§<i3n-C 
C>ft«\ (#22). R-^'y7r304j:>3§ft-r-if ; & 

axoai-r (#23) . 

(#24,27,29,31) B. m^i^^(CK#j£A,/c7 * > 
FJSttKSEoT, (#33~35) . * 

j£f-5A*->©7 * > h T K U?>fflP — J* vVy 305 
{CtH733n (#33) , HKfc, BM- RAM32'n©#jZs^T K 
UX*ip-/-5^7T305(cm^J$n (#34) . try F -7 
30 ^^mgPil^C^jA^-F^ffl^Sn-S (#35) . 

©7^> F©BM-RAM32^©Sii*T K U-X^HESrUT 
*i< (#36) . 

(#24) . CtlB. Sr^S. HOSTJOB.CIRL (^fl5 

0) r^a$^4 (#25) . 

*-7x-f^waw«wa3-F"c**»6 (#27) . m 

40 m<0^(0^v Fj&a (#9) -C©J!ia?rl3W$#-5 
fc«>. X?iBS%ofc^©A-5r^ FrP-^777 
305{Cffl^?nS (#28) . 

RACE. EJECTS - F (#29) tt. jl^fC 7" 'J > F 5riiSJl 3 
#43-Ft*l ^■tlJWI5©X : ¥ : ^BM-RAM32{C#iA 

tl4 (#30) . 

#5^$iiia3- F-cftsis^tt (#31) . -en^n©3- 

F«C>Ptl&LTBM-RAM32^©SjZ ! T F IsZigM? Z 
50 (#32) . 



n 

(Dftim (#25) £^L/c4><DT&*. 

ST. CANCEL (#101) B, ^y>F©*K4fT&5jt& 

T»a*«tt5 <#m #103) . 

CANCELS- K*tn»rSfiLfc»&B (#10 
4) , «a«CSSl/fc^-yCD*K*fT*5 (DEL. PAGE. 

h) (#104)0 cftt*. a»LTtB»©^-y*a» 

y y 7 304*>P -y<j7T 305fCfflft<D'<--y#JAoT 
ZottWtTCMICEL^-KSSMLfcWfi' (#105) B> 

«acca©Lte^-yfip©cji|i(f*ff&5 (del.job. 

h) . fc*!U tttc, :7»;>hShfcfe0BM§iJ* * 
3o«tfraNCELn-F%«©Lft:J»^B (#106) % 

•j--cr©^-^#*K <|**) 3 ft* (del.all.h) . 
fc£*«, fv>i? • '>x^Aio*«tiJ»«:*aJtBftl/, 

CANCELS- F<D#£> FB, CANCELS - FfeJfl-© JOBWJ 

»3-F*aeLfcti^{ci«Tttt>titt^ (#101,10 

7) 0 CANCWP&U-fe? ht* 

CANCELS- FW^Offlfflln-KCCB, -B$ffjt* 

tf*5fcto©PAUSE3W*5 (#108) . CftB, M*tt. 

83t^5i<DT?*S. tftB, »3^-^i(0A5a%ia 
JH3-SS/c»R:. P -^^ 305^^3 ft £ (#10 

9) o -^FffiOWfttt^U > h • X>^>4filJ 

JOB. START (#110) \f -^-y»OEW»)*?fft5 3- 
FT, P-^!7 7T 305^M*3nS (#111) . 

*-fe-s> (#112) &i*e>ftT<£ e tftB, »ra^ 

i^^^Ti^-dfBWffloy tr-b-*>r*|j, DEL. 
P i DLE.3 I OEL.A©3a3B*t*S. CftB, ±£UT, 

«!»1^9lll»i (#113) . 

(#104-106) ©7P-©f*1ffl£^Ufcfc©tNfc£o 

R-^?7r304©f r -£<D©HB, Slffllra-F (PAGE. 
EJECT, J OB. START) K «fc ») flJW 3 ft S . C©MtS> 
3- FDEL.B^GE.H(#104) b, SS^-2/©**K-3" 

i«ffl-c*4. p-^^^ 7 305^x>^f--Yr&< 

(#121) . ||q©^-^<h©EW9£^TPAGE. EJECTS 
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-F£*MHTS*r (#122) , P-><?7t 305(C»o 
T(,>*^4r* h0*&tfPR3tl& (#123) . PAGE. E J 
KT3-F*lftffilrfc*6tt (#122) 
PAGE. EJECTS- FSrt&UT&fqtC, P 7 t 30S# 
X>7X ^ iC^T^/cii^ (#121) B, BM-RAM32^CD}m 
lB«fTfc*>ftfcC£«C&5 0 TtfC, T^h^ (J0BA 
CT= 1) ©«^B (#124) , -f>^-7W^W4 

o^vju* • ^';>H**K3e53^>Fc»ioiyS:ai 
XL (#127) , ^y>F*"C4ft< % BM-R 

10 AM32CCtjiHSnrC^t>»^ (6WRITE=0) B (#1 

r v «7T4. BM-iwM32tcjffli3nri»a-fy-^*$ 

©fiftS**!? &l> ( J08ACT*— 1 , JOBEJT 4 — 1 ) ( #12 

6) , >r>^-^x>fx»^4occcA^ol>&^l^■rs 

(#127) o CtlfCiO, ^ X»Jffl!S40 
20 DEL. JOB. H (#105) B, *»©^--5/8©tfK 

((&£) <#m^i33) 4trtt5«ir*»), «tUT 5 

3- F** JOB. START (#132) V$>2> C ££[&1>-CDEL.PA 
GE.H(#104) £0D-C*O, l¥*B&«MBSI8-rs. 
DEL.ALL.H (#106) ©#H1TB> P 7 t 305**2 

yrsti (#135) % -r^r©-<— p#*r § 
ti*. rt^^^-*fctB«Ht"rs (#136) . 

*SW"C», -o©n- F (CANCELS - F) ©SfiHI 

30 £AJ!^S 1 *6<D*iJ!S=3- F©SIDSr(c*J83as*Si8 
^B. ««#CC3-F*«^TTfeac^. 

*lHKST-f>*"-7*-f^«aWav>F«HI (# 

>*-7*YX*BBW40C*C?fcnv>F*^y>F • 
2/ - ^ > ^ ©P»a *ff & 5 . 

CANCEL. PP7>F (#41) , CANCEL. J3 V> F (#4 
3) , 0\NCEL.A^V>F (#44) B, S^©U^^"C7* 

40 MB. »"Ca^*W, CEL.PAGE.I (#42) B^fi7'»J> 
h*©^-^**KT5«ia (»17B) , DEL.JOB.I. 

(#44) B. 3Ka^'J>h*©^-y*fttf^-^S 
i^WWi (^180) , DEL .ALL. I (#46) B, 

^r^^-^toteai^K-raAsar** (019 
b> . 

PAUSE. 0N3V>F (#47) iff % ) > b <D~ l^fffifc*f¥ * 
5&©T\ 30BRMT7^y%H2 7 hT^> (#48) . J|^© 

ffihB. ^y>F • 3>ha-;i/ (#10) rsoasna 

50 (S21H) . 
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PAUSE.0FFn-7>K (#49) B* i£<C :/ V > h ©ff X £ 
-h^T&SfcODT. JOBPAU^ySr'JHz? (#5 

0) , M&^VyhtmVfo-ifcfrZrxyZL (#5 

1) , ^5r*ft«J0BEJT7 5^£-fey hL (#52) % 

EXP.Eionv> K (#53) B, JZfflW^A 
«7LfcC 

C©3v>FB, ^ , ;>h*O*Witt , C*0 (#54) . 
ISI— -Y^-yecaTSvji/^ • h©*§^ BMC30 

-eta, z<d$4$>#v* ^©^y>na«i7^^*-b 
* hrs (#56) . :/y>F*\ -7)i? 

y>h (#55) . ^y^httsis^jo 

mT35#*V*>v bb (#57) % BM-RAM32£^'J7 
U (#58) , #©^-^©*<i£?T&5o t<D2«» 
©&a©W&rB, EXP.ENDH V> F© JOBEND? ^ y&C<fc 
oTfffctotl* (#55) o CftB, ■ ?^>H§? 

«TfcSMHTS«fc5fc, 9JIB^SP->*»:7t 305£ 

R-v^:7 7 304©f r '-£©®BB, (WfflJn-F (PAGE. 
EJECT.JOB. START) K «fc OflJMS tlS. £/c v ffl»*3tl 
<£> r - £ ©SOT *Sf MSI 7 s - * #1! ' 304,305 

v-fe-t? (#155,175,186) £j££ 0 

'J > h *K &a©f¥lffl U fc fe ©r * S . 

Sri7HCC^-rDEL.PACE.I (#42) Sgft^l/ 

^h*©^-^©^*^^©?**,, 3i 

ft. 7''J>h* (J0BACT= 1) (#14l)©*f£B, A 

>^-^x^x$iJfflJg(S40^ v v;l>^ • 7*y> t<DtpWi% 

tf&^n-KCANOflDiHl^OrJST-rS (#147) . 
^yVfttST&l^ BM- RAM32^f5] f> A> © >M - 
3MSBiStlTl»a«6B ( BWVRITE= 1 ) (#142) , % 

ft* (jobact= i) % :?y>Fgi&5#*ttrr oobejt 
= 1) (#143). aa^-^oaoT 5 -** 

BflBfrTSfc*, *BI*»6, PAGE. EJECTS- F$rP~/S 
vV?lV><Drt>Tv b%nm?Z> (#144, #145) e 4> 
U pace, ejects- FSrfiiJ&SftfcS (#146-CYE' 

s) , ^H©^»;>h*itfti'rsfc». >f>5f-7 J : 

^X»gP40^CANCM)^ta^-r-5 (#147) . 
P-^y PACE.EJECTn- K#&C>«£B 

(#144) , ^R^-S/©? 5 -*^ R-^*? 7 7 304ft 
CCHoT^ifctf), 3tBI*o6. PACE . EJECTS — F $ "C v 
mmti (#150, #151, #152) , «>U PACE. EJECTS 

-F*rfflttSftfcflteB (#151) , 

^*lJW40^CANM)«raj^-r^ (#147). r- 
^ 7 r 304ft PAGE. EJECTS- F#&l>f§£ (#150 
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r N ) B> if 8U<D:7 r 4)1* vVrZ ^r- £&agg 
2&©^yfe-yDEL.P«rtB*"r* (#155) . CCWyfe 

^180CC^*TDEL.JOB.I (#44) 07D-tt, Sft^'J 

> h i ^-^so*»f*f7a 5 Mar 

10 *£ e S*Wa*A*B, DEL. PAGE. KPffiS (»17H) 
££<I5D"C#£ 0 S&SOti. CEL. PAGE. PACE.E 

jEcm- F*rf : -*«:gij|»-rs©cc*Hy'C, del job. 

H?B> DOB.STARTP-KirPIRStiaCii (#166, 
#172), ^-**S8Sl *-fe- 

^-j^»fic»r4fji»*s«rscELJtttor 

tr^Ci (#175) V&6 0 

^19SiC^TDEL.ALL.I (#45) 07D-I1, T^T© 

^-^©^Witfa^ftfflir**. 3Bft©^-y(c*t-r 
cel. pace. i (mum) tmutc^ ^y>n* 

20 »BM-RAM320ttffifCj:0*OK3n6*S (#181- #18 
3) , P-^y7r305 I R-^^7r304©7 s -^B"r^ 
rgljf^34aa (#184, #185). Sfcfc. T^-^^ffl^ 

acc*tL"CB, -r^ro^-^*fji»rs^-yfe-yDE 

L.A.^ffi^Stl (#186) , ^>^-7x>f^$IJfflJg|540 
^B, CMQAtimJjZhZ (#187) . 4fc % 
^-*CD*0J»ffcfctT*5 (#188) . 

3r20HCC7nT^^r » hfeffi (#9) (D7P-tU, P- 

30 ^7F6cb, h-r^*s:?ffl©^7 hi, tijtap 

ffl©^vF3ii*4 0 bm- FWM32©3£IEB, mT©^^- 

»J> F«SS (J0BAa= 1 ) CMg^B (#71) *HI4tTtt 

^?4JSil*©iS^ (#72) , P-;iy7 T #x>^ 
^©^*> (#73) v ftM*tftttott^. 

h©li^ (#74) B, ^» Fv^^Sii 

»3i^aom*T4 (#75) . tr* hv^^«i»3ir 
b» FfcJBtfTbr, hr F^^^c^6c/c>'^ , 

40 h3l33^^8M- RAM32^SBlB-r^>c 1^ 

©^y^ FA5ffi*B, *X<Drt*v F*teSffi*aCi (# 
72) . 

C©^^^7J©^ (BTWRITE=0) (#76) B, BMW 
RnE7 7^*-b* FLT*i< (#77) <bPI^^, 
'-7x^^$IjaigP40CC5tU-C, ^-^-©jtWLB*PF 

o^&m^iur*5< (#78) , ctucio, KtK^n 

50 fJT. JOB. START (#80) B, ^-^©K^O ?r^T 
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g!540N±5;b3hS (#81) . 

A^*-? *.4 7Mmm&-3-Y (#82) B. £<tt, 
T-7;l/? • 7*y ^MSSM*. 7*-fe-9-'J©S&ft*-K© 

3ft* (#83) . 

PAGE. EJECT (#84) B, ^-^©ESJOSrTjVf &©T. 

-e-ftjaftHc bm- ra^kse 3 ft fc-Y > - ^ *itu^ s n 

2> 0 •?■©/£«>£. JOBACn^i^-te? l-S^. at 10 

(#85). C©?^*. ^'J>h • a>hn-;Mf& 

190) T^JWSft. 3l|Sg{C^>£-:7 WXflfflg^O'N 

PAUSE (#86) B. ^')>Hi)^-SSFf#±$-ti-5iCD 
T. ST. JOBPAU^yfc-fe? H,Tfc< (#87). C 

tucto. • a> f-n-^u-^>-c^©7''j 

3U4o^*)i±i^uTfc< (#88). wsmx. 20 

* -< ^$IJffll3J40*> h © PAUSE . OFFCC J: 9 frftfrftS. 

(7"')>h • a>f-a-jl/> 

tfa-MK.mtv' >) > h • 3>|-a-A (#10) ©70- 

TB. OOBEJT.JOBPAU) ^. t ^7 

•7^«iAg|53i<ot^«:jt:i;r. fUgtt. 7*'.;>h©es& 
7 > t- jgtta % 7 > h $mmim ( jobe jt= 1 ) 

(#91) tClffctoftSftS. OOBPAU= 1 ) 

( # 92) ■?>. -7W2M3tifim*.<Dr<* v¥Z 

teffi* (#93) B. iBttlfi3R&C>. 30 

yv>hm%>°imv$>titf. t«; Y-v-jvwv&fa*-? 
y>h .^-FKiwojftityta (#94) , -f>$-7x 

^X»8C40tC7'';>h • 27> KPRhKMy&ffl^jL (# 
95) . JOBEJT7 7y4';-fev (#96) . 

X308*6©7 : -£i£^©£l&#^&S-r*D. 
#&g$^ 1 #><=>© (#191) £. R-;W77 

^1x5 (#192) . ■f-^tea^gi^offl^B. 

£„ cn«, r-£©fi©jli.>©fc«>-e&.5 0 

ft*>. xmrnx-a. g<i-r-*B. kc^ 

rtTOS&Cft ^ft^if^B. *©S SP-'^77 305&C 

(d) -f>*-:7*-fX$)]©SB©7B- 
023SB. 4^5-7 T.JKfflM^UDtSMyu-X'jb 

a. 
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( # 200) . 5<DVmit%fttji 0 ( # 20 

1) . «^5y-J»©«fi». ^©fi»)r*4. 

CANSTAT:CAfCEL®6fetC «fc £ M&f 8 - *©S6ffl. 

pfenb^h©^ y y ©^-^-jfem li^dj. 

NPFENBr^lHl©^'; > h©"twC-5fcffl 0i*BJ, 
PAUFLAC : PAUSE* -©#3i. 

CANFLAG: t?h7j :7"#J®^30^©CANCM>&$ai t 
/c„ 

PFFLAG: tT 3 F V ? :/»§|530j!» ^©PFCMDSr&ffl Ufc. 
FRNFLAG: t»h7» 7"$IJfflIgB30^ 6©PRNCM>^^m L 
fc. 

7 7^©Mt©f&. 2o©flIjA*®®^^pJU (#20 

2) , 3 ;"?*B5£ill,TV-2 6. *BMMR:i- 

» h 5 . *?9J(M9fita. 7" y > h -v. 9 h'M&842fc 

4§S(i(i#?rffl^L (#203) . ASIA- ft 
fc. SBi-fcfCB. b'? hv^^waWsafr^Oavi/H 

a > h a - Jl/-^ 3? A v -fegi?: ?f ft 5 x f- A $ J v - 
WLXis<. £?. Y~?v?Umtmik?> (#25 

0. ^24@) {co^xife^fs. xzv Y^v^mmm 

ii*-C«. tf > Fv, 7"$lJ«30*^jge>*T,-Sa-7> K 

©^fiMa^fft^. t-^ Y-?-yy'fflmah&x\t. s 

- VO^X C © 7 9 if *W 3 ft /c i t tcff ft totv 
^. Cftii. ffiffi;U-7'4b-v hv^^J»S|J30t©ji 
fll**l5I««ci/-C. MfflJl/-7'©lt^fS#{c-rSfc* 

7"')> h-^Ti'-fe-y-';©*- Kits (# 

254) -gKi';T(ClEtlSft (#255) . msju- 

^rt-ciESKKOjiSfti. 

^a -?y f «:*fr s t^7.; T-sijaigpfjii^rtT©^ 

SB. aS. *f(D-r-5:7 7y©-fe* H*^ffttoft5 (ca 

NM),CANFLACft <?:*. #252. #253. #256~#263) . l> 
frb. ^-^ffif©K^0^-r3OB.STARCT©^B (#2 
52) . CANCM)(#260) ilaJC, CANFU0©"fe y Y (#26 
1) tffffttoftS. CftB. 30B.STARTB^-i>P 

©E^J 0 ^ |ff©^- ygp© y- ') > h ^7SS 

^ft. tfc» (PRNCNT) ?:l(Ct/c»3, *7-^a>^» 

253) . CANCND (#260) B. httBTft^Wdtt 

(PRNSTAT= 0 ) . fctiJLi* ft*. 
^tC^f-Aj?^V-f5ji* (#270. 0250) tCOO 
TSiwr*. ^^-rA^-f7-»ji*rB. 
44©Affi^teS (#271 #272) . n&m)i~yxw^.^ 

titc*-i-7-<Di}*?y ¥$m (#273) . -eo-c. a^j 

Sftfc*-©t^«Ctt,O/c^?rtf0. CCt?B. PAUS 
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E-t ^ 901<h CANCEL* - 902 . 903<D%mfc^^~C$lW? 

/SiBttofltttfSe-j-i. pause* ~90i#ffl3ft5i 

(#274) . PAUFUK#*Kfe?ft (#275) , C<D£$(D 

#m^stx& (#277) . mic M o"^m&\z* i^-^? 10 

7^»gP30^PAUSE.0F^ffl^$tl5 (#278) 0 S 
/c, |^r^T^CANttL*-(D^U^;l/^-tfn (CAUS 
TAT= 0 ) tCRLT*J< (#279) . VvhVy7&ffl9 
30t?tt, PAU5E.a*£ttUri-S£, 'X<D%rtct3:y'V >h£ 
gjhf £ (92iH#92#Jd() . 

ju^a&s. tit. ^mtm^PASJSE^-tmm^c- 

u^;i/3:^r©^-^s¥©*K. 

CAIKEL*-#*>Sh&£ (#280) , Sffcfy hv^ 
^Wfl»»30^WU5E.ON*fflAU (#281) , -B$fflh£ 

tffcc\ *5cu^;VCcj£i;fc (»»l,T»3tifclISK: 
JtCfc) *ffl*fr&5. !W«>rff3ti*«^ (CAN. STAT 
= 0) ©»£» (#282) , hv^^©JSBr8S30^CAN 

CEL.P£tfj#L (#283) , CAN. STAT* 1 KE$rOT*5< 

(#284) . MCC— «4#±ttS»ia50rPAU.FlAG*H2 30 
? h6"Cfc< (#285) . £fc 2 [Iia0*§£ (CANSTAT= 

1 ) <D*l£tt ( #287) , tf v h V y$!j®IgP3(KsO\NCE 
L.JSrttttL (#288) . CANSTAT* 2 «CH»f L (#28 
9) , PAUFLAC^-fev h-TS (#285) . 3@feUl<Dt§£ 

(CAN. STAT = 3 ) » < #287) % ? h V ^ :/$«gi530 
^CANCEL. A£tti#U (#290) , CAN. STAT?: 3 dCWSi 1/ 

(#291) , PAU.FUC^-fe^ Y?Z> (#285) „ 
-gCANCEL*"-C-^<?±^fi§CC ft ^ /cS<DSIi«li J . 
PAUSE* -Tif&^o 

CC^ttEl--©*- (cancel*-) 4ff-j-|a»fcJ:5. 40 
b^LSfP^*^>fM4^^^Sli^« v *-£&f&giJ 

«fflUw^<o«firctt (#204) , ^'j^ha-^r^-fe 
*y©*-Kfll«oBif*ffft5 (#205) . */cu 

K (PRNSTAT= 0) LsWTtCtoft&l*. CC[>£ 
*tftW3tlfcCANFLAC*y-fe^ H/Tfc< (#206) . 50 
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*l£ (#207) . PFFmC^tB^^x!:, PFFLAC/& 1/ *fe ? 
(#208) , ^y>H*SI ( PRNSTAT= 1) 
(#209) . 

*fflU3-7>K**W«i, ^fettl oJKS ( PFENB= 

1) ©W£tt (#211) , '<*b5*»i;-cwf9»w» 

S41fCtttfS*S# ( FEEDREQ) Ztitflfh (#212) . 

>K (PRNCMD) f$"& (#217) 5Ctc4tHB*«C, 
l-O^ciLLW^i^TiKt NPFENB7 y i/JC(Rffl 1 *42 y h 

U. 9T^0[)i?^v-T^X37-h^tiS (#213) . c 

7l«fflgP30r(D8M-RAM32^(DfiaH^g^Pa i 

*?W}S<asCD4|»CfcA, ^-^v-TCD^T (#21 
4) KJlD, STANDBYg%aO (#215) , 7*V>hX 
>^>4tff±tt« (^tS^-F2) KrifcO-C* 
^>o *<WfefflLft?I**tNPFENB* 

»;-feyhr4Citcj:0 (#210). ^<D^i;>F^© 

NPFENK&^ry FSn/cSSi^5©-C v 

^>^-^x^^$ij»4or«, ^y>hn^>KPRNc 

MXD5fa?r^f PRNFUVC= l^ffl-r^i (#217) , ^ 
-^-3»5fefflU3*ir«r»<tC»«^ (PENB=0) » (#21 
8) v tfitf«^@# (FEEDREQ) ZMt)b (#220) , * 
©7y>h©PFEI©7-5y*M»LTte< (#221) o 

2*^b (#222) , ^»gP4l£D(W^^ 
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xgfl4sG>e>&e>nr<.5>£ (#223) . m^^fntE 
xPENBfi-sf Sr? y > F ^ v *vmun.^W)t z ( # 21 
7) „ chte«fc9IS£©S3£«7 - y>F^? FMfflHta 

7' , ;>h'N-y KWiS)S|542-C«. sS^tf&TT-Si. EXPE 
MfmZtiiJjth (#224) . >f>2-7x-(Xi|tfSPg|54 

o-c«. ctiZfcmzt (#225) . ^-yaoo^y 
>F*ft©l«lK:*$. 

7y > HMRtt. MS. K»h7? 7Mgp930fl>63i& 

tlfct- FtSffiT^lSE 8lfP-'^;l'44-f> t7h?7 10 

tt. *©7"y> F-e**7TS„ 

«WW*. GW.FLAGC** 7*3*1 (#226) . "l"©i§ 

*©*©?• y > f ©tsafc* 1 cc-fe •? 

Fl/ (PRNCNT= 1 ) . CAHfifid: IH» •? FT5 (#22 

7) . •£©&. iiSo^fc^fer. 80©ft8S!©i«li£ 

tffittt>ti (#228) , ^TA>i*^*>^x- J r5'3nS 

(#229) . um^-wcittz,?') > vwimjom 

& (PRNCNT*0 ) HJOB.END^^y^r'J-feiy V$Z> (#2 

31) . EXP. END?:. tT? Fvy7'©J®)8iS30^titfjl, (#2 20 

32) . ^H«MI*ft7t»ie»'tt4 4 4feK. Jffl*-^ 
©ffl&tcRt). »©^y>F«f%iaS. 

-fyi* F&7©*§-& ( PRNCNT= 0 ) tt. 7* y > 
h»©fifi™on*ltc-fe?hU 7*y>httiB&&7 

L (PRNSTAT=0) . 3 J0BEND7 7 5^ y b L> 

fc (#230) . EXP. END?:, tT» F V ? ^JffllgP^O 
(#232) . 4@©-Y^-^{C*f-ri.. Sfe@tt<D8je 
**7l/fcCi*iS0i6-tt* (#232) . fcfe, -T./*- 

7i-f x$)j®g|54o-c«±ie©$(iffljy^(c 7* y > f x > y 

>4rt©jifl$IJffll€:?7or*J»). ^XBS^fiDT&SW 30 
(d) mT^$iJ®i©7n- 

SH26H«. m j f¥KSiiasiJ4i©«ifp7ci-T*-s. 

3m<H8nV«L-ca«flffiAft (#300) . rtgg©W»Hb 
fcfTofcJg (#301) -f >*-7x4xMai8B40J&>6© 

efijM"^ (#202) A^ffiSt&S (#302) . 

fiWi^ftaarsi (#302) . jyz-y^jzm 

ffiiaJ40^6FEEDREQ(i#*itil^$nS*-C (#304) . fS 40 
*E- F 1 rftfctt* (#303) ttjii. f$»t- F 1 

-C». ^^>*-*t»F5A©HIEtttTftto*ir. £* 

§B©Sfia-?>*£»7 r >©*>©**^f 
FEEDREQd^SW^i (#304) . 7*y>F©fc*(CfE 

fll^n-fe^attlfflftl/ U-f >*-*©*>&£) (# 
305) , >f >fx$QW4occi£iia^7U;fcc 

i*5tflCHDfB^*B«7U (#306) . gtt«Htt?& 
(#307) . 

t&ffi©Bltei|gi$«:. BfJSOf^^-Ttt-fevH/ (# 
308) . C©*-f-7-T 1 J&*fc7U •^-^•-*5»rS©^ 50 
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&{4H£-eifi-?< t ( #309) . t* y > f ^ ? FMfflfa 

2&C*fl/C. -i-^-©iSHi^7L/cC£?:^-rfWJY 

(#3io) . ^ws~*ffjh3#5 (#31 

1) . 

fflStt. 7*tW8P30^ <' K 7* y > F 3 v 

>F (prmcm)) tfllj£34i, *©ft7*y>h'v» FMtt 

SB42^f>. -^-A-SX^-F^TR0Nl^^ai^3tV 

(#412) , «^^x«»p»ffcc©fi^*tfcaj-j-*c 

itC«fc«3 (#318) . ^-/<-*B^jr-hS* (#31 
9) . .MF^AlO^^-y*, ^-^-KfK^Stt 
£. C©8. *^lEW»»4rCtt. 3 0tS©^ 
-Yv-T.fc-fe-? FL (#320) . ^©FEEDRE(#^^<!: 

&o (#321) . fi^#A*s*iS4. &©ttJ&&Htt 

f £ (#306) . *Y^-T,©»7*-CKfl|-9*IA*3 
ttftl>i§£ (# 322TYES) fct. fif»6- F 1 (#303) 

feu. e>F? 7 7*K)©SiJ3or'©MS^ra$>-2>t>(i7 r - 
**affl«g l ^®Sg^H#g < . 7*y > F^ f FfW 

*ijaigP3o>^ h-o^-vx-i Ti'mmsfotittt u-c 7 - y > 
aui-cti. c©{g^4^a3-rs£ (#312) . 

7x-f^.$(iaia540^©M:RDy<l-^ ; &^7L (#313) , 
«*-F2KA'5 (#314) . C©*- F-Ctty-Y>* 

fiit-c^^tasit&a. cntt7 - y>^©^*«s 
•WW3(rc©fll^JSE»©*fflW987U. ^>*-7W 

X$fJtaigil40-r STANDBY«#*S ^ 7 3 tl 5 t . ^X$IJ 
SP»4Tt?l*Ctl**>ffll/ (#315) . ft«5*a-fe^»fe 

SS2i()0 (#316) . -r>*-7*-fX#J$!gfl40tC*fl/ 
TSOfMCRDYfi^^ai^TS (#317) . 
(e) T'y>F^v F*f»©70- 

^27S«. 7* y > F ^ K*lHaiaiJ42t?©*!kffl7 n-Zm 
t. ^y>h^»FW»»4rCtt. «WStAfft(#40 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
(Field of the Invention) 

This invention relates to the control unit of a printer, especially interruption control of a print 
(Prior art) 

Generally, the printing speed of a printer is slow compared with the speed of transmission of the data from 
data processors, such as a host computer, to a printer. Then, a printer has come to contain a mass buffer in 
the interior in recent years. The data sent to the printer is once memorized by the buffer, and a printer prints 
by beginning to read the data memorized by the buffer one by one. In the case of the printer which a mass 
buffer does not contain, the method which makes a mass buffer intervene between data processors has come 
[ moreover, ] to be adopted. 
(Trouble which invention tends to solve) 

By the way, when the transfer mistake (for example, when a file is mistaken) from a data processor and the 
jam of a printer are generated, the data transfer from a data processor can be interrupted immediately. 
However, since print actuation cannot be immediately interrupted about Deere already memorized by the 
buffer of a printer, and the external buffer, an unnecessary print will be performed. Moreover, when requiring 
prolonged printing like image drawing, even if it orders it interruption of a print, the next file cannot be printed 
until this unnecessary print finishes. Furthermore, although there was also a method of turning off a printer, 
when the close file of the case where two or more data processors are connected, or two or more users was 
in a buffer, there was a problem of erasing even the data of other data processors and other users data. The 
problem about this interruption becomes serious as the capacity of a buffer becomes large. 
Moreover, the conventional printer has only a cancellation function to the data under print, and the switch of 
cancellation functions, such as every page, a page group (one file), and all files, of it was not completed. 
The purpose of this invention is offering the printer control unit which a print's can interrupt in code sent 
from the data processor of the exteriors, such as a host computer. 
(Means for solving a trouble) 

The means of communications with which the printer control unit concerning this invention communicates in 
an external data processor and both directions, A storage means to memorize the control data in which the 
break of the printing data received through the above-mentioned means of communications and printing is 
shown, The printing control means which takes out and prints printing data from this storage means, and an 
input means to input directions of deletion, The control data in which the break of printing memorized by the 
above-mentioned storage means is shown when directions of deletion from this input means are inputted, 
When the control data which deletes the printing data divided with the control data in which the break of this 
printing is shown, and shows the break of the above-mentioned printing to the above-mentioned storage 
means is not memorized It consists of a deletion means to transmit the message which directs deletion of 
data to an external data processor from the above-mentioned means of communications. 
(Work for ) 

When interruption of printing is directed by the input means, if needed, interruption is instructed to be data 
flow to an exterior (for example, host computer and buffer for printers by which external was carried out to 
printer) side to hard flow, and interruption of a print is made easy. (Therefore, in order for this printer control 
unit to function effectively, exterior side equipment needs to have the function which clears data with the 
suspend signal outputted from the printer.) 
(Example) 

Hereafter, with reference to an attached drawing, the example of this invention is explained in the following 
order. 

a. The example portions especially relevant to flow this invention of flow f. print head control of flow e. 
electrophotography control of the flow d. interface control of management method c. bit map control of the 
configuration b. buffer of an electro photographic printer are step #155 (drawing 17) of the (c) knot besides 
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(a) Drawing 2 of a configuration of an electro photographic printer is the configuration of the processing 
system by the possible printer system 10 of graphic drawing which is the example of this invention. 
Once it is stored in the external file buffer 2, the data from the general-purpose data processor 1 is 
outputted to a printer system 10, in order to improve the throughput of a data processor 1. 
A printer system 10 consists of the data processor (BMV) 3 of a bit map, an electrophotography process and 
the print engine 4 which used laser, and attachment of the external feeding unit 5 or sorter 6 grade. 
Drawing 3 shows the appearance of a printer system 10. The print engine 4 contains the above-mentioned bit 
map data processor 3, and can connect a sorter 6 with the external feeding unit 5 as an accessory. Moreover, 
the front face of the upper part of the print engine 4 is equipped with the control panel 44 with which the key 
for performing the display and the easy actuation which show the condition of a system was put in order. 
Drawing 4 shows the details of a control panel 44. 901-903 are [ 910-918 ] display devices in an input key 
here. A key 901 is the PAUSE key for making print actuation suspend. A key 903 is a Shift-key and turns into 
the CANCEL key which interrupts a print by pushing on a key 902 and coincidence. A key 902,903 is pressed 
at coincidence and it was made for interruption to function for preventing interruption by un-easy actuation. 
Drawing 5 is an outline block diagram of a printer system 10. 

The bit map data processor 3 consists of the bit map write-in section (BMW) 31 (refer to drawing 7 ) and the 
font section 33 which draw to the bit map (BM-RAM) RAM 32 and this BM-RAM32 the bit map control 
section (BMC) 30 (refer to drawing 6 ) and for bit maps. Connection with the print engine 4 is made by bus B4 
the bus B3 for control data (number of sheets, accessory control, etc.), and for image datas. 
Print ENNJIN 4 is constituted centering on three controllers. First, the interface control section (IFC) 40 
controls timing of the printer 4 whole through processing of the control data from the bit map control section 
30, control panel control, and internal bus B5. The electrophotography control section 41 (refer to drawing 9 ) 
controls the electrophotography process section 45 according to the data sent from the interface control 
section 40 through internal bus B5. 

The print head control section (PHC) 42 (refer to drawing 10) controls luminescence of the semiconductor 
laser 431 of the print head section 43 (refer to drawing 10), and rotation of the polygon motor 432 according 
to the information sent from the interface control section 40 through internal bus B5 in order to write in the 
image data sent from the bit map write-in section 31 through internal bus B4. 

Moreover, the external feeding unit 5 and a sorter 6 are also controlled from the interface control section 40 
through internal bus B5. 

The printer system 10 explained above is the laser beam printer of a bit map. It is developed as a printing 
image actual on BM-RAM32 of the bit map processor 3, and the printing data (most is expressed with a code) 
sent from a data processor 1 is outputted to the print engine 4. With the print engine 4, laser light is 
modulated according to the data from the bit map data processor 3 f and it records on a photo conductor, and 
imprints on the recording paper further. 

The code which performs the control of format and the engine mode setting other than printing data is also 
contained in the data sent from a data processor 1. 

Analysis of these protocols is also performed besides printing data, and directions of ****, the mode change 
of an option, etc. are taken out with the bit map data processor 3 to the print engine 4 if needed [ control or 
if needed ] for format. With the print engine 4, processing which synchronized with **** to control of the 
electrophotography system accompanying it, the timing control of the recording paper, and the option of 
further others is performed besides the above-mentioned record control. Control of the print engine 4 is the 
same as that of an electrophotography copying machine except for a scan system. 

The structure of the control section of each unit is constituted centering on the microcomputer, and, in the 
data processor 3 of a bit map, one microcomputer 301 ( drawing 6 ) and the print engine 4 consist of three 
microcomputers 400 ( drawing 8 ), 410 ( drawing 9 ), and 420 (drawing 10). Three microcomputers of the print 
engine 4 take charge of the following three functions respectively. The 1st microcomputer 400 manages an 
engine and the whole engine system including an option, and the 2nd microcomputer 410 performs control of 
**** or an electrophotography process, the 3rd microcomputer 420 controls the timing of the image from the 
bit map data processor 3, and the recording paper, or it controls laser optical system. 
Hereafter, it explains to details further. 

Drawing 6 is a block diagram of the bit map control section 30. The bit map control section 30 consists of 
blocks of the shoes connected with an internal bus B301. BM-CPU301 is a control section which takes the 
lead in the bit map data processor 3, through the data-processor interface 308, the communication link with 
the file buffer 2 of a data processor 1 or the exterior is performed, or it changes print data, controls the bit 
map write-in section 31 through the bit map write-in section interface 306, and controls the print engine 4 
through the print engine interface 307. SYS-ROM302 memorizes the program of BM-CPU301. SYS-RAM303 
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the R-buffer 304 — a communication buffer with the exterior (a data processor 1 and file buffer 2) — it is — 
the communication link with the processing program of BM-CPU301, and a data processor 1 — asynchronous 
— even when — **** — it aims at makingHzing possible. 

Drawing to BM-RAM32 which changed the data from a data processor 1 from the attribute of a font 
memorizes a packet buffer (it abbreviates to P-buffer hereafter) as an easy pseudo code (it is described as a 
packet below). 

Although actual drawing of a font is performed in the bit map write-in section 31, it is necessary to calculate 
parameters, such as the address with a built-in pattern of a font and the drawing address to BM-RAM32, as 
information on the bit map write-in section 31. This takes predetermined time amount Then, improvement in 
the speed of processing is timed by pretreating the data of the following page during the print of the data of 
BM-RAM32. Therefore, the motion of the data in the P-buffer 305 serves as FIFO (first in first out). 
The print engine interface 307 is an interface with the print engine 4, leads the interface and bus B3 of the 
print engine 4, and carries out JOB information, such as print number of sheets, and JOB control command, 
such as a print command. 

Drawing 7 shows the details block diagram of the bit map write-in section 31. The function of the bit map 
write-in section 31 is divided roughly, and is divided into the drawing function to BM-RAM32, and the function 
which outputs the data of BM-RAM32 to the print engine 4 in the case of a print 

The function of drawing is divided into two more and consists of the line to BM-RAM32 and drawing of a 
circle which are performed by the graphical image write-in section 316, and font drawing performed by the 
font image write-in section 311. Although it is the logic section which operates by the packet to which both 
are sent from the bit map control section 30 through the bit map control-section interface 317, almost all 
processings of the font image write-in section 311 draw the font image read from the font section 33 through 
the font section interface 314 according to the data in a packet to BM-RAM32 to almost all processings of 
the graphical image write-in section 316 analyzing the parameter in a packet, and drawing to BM-RAM32. 
On the other hand, the function of the data output in the case of a print is performed by the print head 
control-section interface 315. That is, if the print initiation code sent through an interface 317 is received 
from the bit map control section 30, according to the synchronizing signal sent through bus B4 from the print 
head control section 42 (refer to drawing 10) of the print engine 4, the data of BM-RAM32 will be outputted 
to the print head control section 42. 

Drawing 8 shows the details block diagram of the interface control section (IFC) 40 of the print engine 4. The 
interface control section 40 is constituted focusing on IFC-CPU400 which used the one-chip microcomputer, 
and the interface 409 with ROM407, RAM408, and the bit map control section 30 with outside is connected 
through the bus B401 extended with the interface 404 of IFC-CPU400. ROM407 with outside has become 
exchangeable with the socket, and the program which changes with **** is memorized to the standard 
program being memorized by ROM407 with outside at the mask ROM 403 of the IFC-CPU400 interior. 
RAM408 with outside compensates lack of built-in RAM 402. 

The serial input/output (SIO) 405 for serial communication besides CPU401 and ROM402 and the parallel I/O 
(PIO) 406 are built in IFC-CPU400. SIO405 controls bus B5 for controlling the electrophotography control 
section 41 and the print head control section 42. PIO406 is used in order to control a control panel 44. 
Drawing 9 is a details block diagram of the electrophotography control section 41. The electrophotography 
control section 41 is controlled by IFC-CPU400 and same one-chip microcomputer MC-CPU410. RAM413 
and ROM414 are connected to CPU410. It differs in the interface control section 40, and an escape is not 
carried out only by the standard program. Serial input/output (SIO) 412 communicates with the interface 
control section 40 through bus B5. The parallel I/O (PIO) 41 5 is used for I/O of process control. 
Drawing 10 is a details block diagram of the print head control section 42. According to the data sent from 
the interface control section 40 through bus B5, rotation of the polygon motor 432 of the print head section 
43 is controlled, or luminescence of a semiconductor laser diode 431 is controlled for the image data sent 
through bus B4 from the bit map write-in section 31 of the bit map data processor 3 by the print head control 
section 42 synchronizing with the signal from the scan detector (SOS) 433 of laser scanning. 
The print head control section 42 is constituted focusing on one-chip microcomputer PHC-CPU420 like the 
electrophotography control section 41, and bus B5 which performs the communication link with the interface 
control section 40 is connected to serial input/output (SIO) 422. The print head control circuit 426 which 
controls luminescence of semiconductor laser according to the image data from the polygon motorised 
section 427 which drives the polygon motor 432, the scan detector (SOS) 433, and the bit map data 
processor 3 is connected to the parallel I/O (PIO) 425. 

Although the image data sent through bus B4 is parallel format and parallel serial conversion for making 
semiconductor laser 431 emit light mainly according to a sequential image is performed in the print head 



also performed to the print head control-section interface 315 of the bit map write-in section 31. 

(b) As explained on the management method of a buffer, the R-buffer 304 which is a communication buffer 
with the exteriors 1 and 2 is formed in the bit map control section 30 ( drawing 6 ). Furthermore, the P-buffer 
305 which cconverts the data memorized by the R-buffer 304 with the pseudo code (packet) which is easy to 
draw to BM-RAM32, and memorizes it is formed. 

There are various methods about the management method of a buffer. To manage data per specific block like 
this invention or search specific data, it is necessary to choose the method appropriate for the purpose. 
In this example, the method called a ring buffer is used about the both sides of a communication buffer (R- 
buffer) 304 and a packet buffer (P-buffer) 305. It is a method convenient to manage the data with which the 
total number of data consists of an alphabetic character of an indeterminate like printer data. The area which 
memorizes data is treated as what was connected in the shape of a ring as shown in drawing 11. That is, if 
data is memorized in an order from the 0th street, it goes and the last address is reached, it will return to the 
0th street. As a storage area, it will have endless structure. 

In order to actually manage data, it carries out to the head of empty area, i.e., a degree, using the write-in 
pointer Pw in which the address which memorizes data is shown, and the read-out pointer PR in which the 
address of the oldest data memorized is shown. Drawing 12 illustrates the relation between Pw and PR. 
However, it is PR=Pw when a buffer is empty. Moreover, when there is no empty area, it becomes the next 
address of PR=Pw and PR do not pass Pw. 

The PAGE.EJECT code (PE) which shows a break with a front page is contained in the code memorized by 
the R-buffer 304 as a control code. Moreover, from the exteriors 1 and 2, the JOB.START (JS) code which 
shows the break of a page group is sent. Moreover, other control codes explained later are sent. 
There are an alphabetic character packet and a control packet in the P-buffer 305. The above-mentioned 
PAGE.EJECT code and the JOB.START code are contained in a control packet. 

In the R-buffer 304 or the P-buffer 305, in reading specific data, PR are advanced one by one and the data of 
the address which PR at that time show turns into data by which reading appearance is carried out In 
deleting data afterwards, it becomes the same actuation as read-out Since it will shift from management 
even if data remains on memory if PR progress to a degree, it means that it was deleted. What is necessary is 
just to advance Pw to hard flow, in deleting from initial data. 

In this example, when directing deletion of data from the exterior, it advances from a new data side (Pw side), 
and when directing deletion of data from a control panel 44, it advances from an old data side (PR side). The 
deletion covering both the buffers 304,305 is also possible. 

If the above-mentioned control code is used in deletion of data, deletion of a page unit or a file unit will be 
attained. What is necessary is just to delete to the PAGE.EJECT code, in order to delete the data of the page 
under current print Moreover, what is necessary is just to delete to the JOB.START code, in order to delete 
the data of the 1-page group under current print That is, the range of the data deleted by the control code 
(PAGE.EJECT, JOB.START) can be distinguished. 

(c) the flow of bit map control — give explanation of this system of operation from this, referring to a flow 
chart. 

Figs. 13 - 17 are flow charts which show processing of the bit map control section 30. In drawing 13, if a 
power supply is switched on first (step # 1 and a following step are omitted.), initialization of a parameter will 
be performed, after initializing the interior (#2), and performing the clearance of BM-RAM32 (#3), two buffers, 
the R-buffer 304, the P-buffer 305, and (#4). And an interrupt is permitted (#5). The function of each 
parameter is as follows. 

JOBACT: What is been in a print condition (the print of setting number of sheets is not completed) is shown 
to a certain page. 

A certain data was written in BMWRITE:BM-RAM32. 
JOBPAU: It is shown that a printer is in a halt condition. 
JOBEJT: The internal flag which shows a print activate request 

CANCNT: The count of continuous reception of the CANCEL code from a data processor 1. 

Furthermore, from the font section 33, the attribute of a font is read for the format decision of printing data 

(#6), and it moves to a real processing loop. 

A real processing loop is divided roughly and divided into the following four processings. 
Received-data processing (#7): Received-data processing from a data processor 1, and conversion to a 
packet 

IFC command processing (#8): Process the data from the print engine 4. 

Packet processing (#9): Drawing processing to BM-RAM32 according to a packet 

Print processing (#10): Process a print sequence with the interface control section 40. 



receiving interrupt processing described later in order to gather communicative effectiveness. 
The received alphabetic data is received-data processing (#7), it is picked out from the R-buffer 304, is 
changed into a packet, and is once stored in the P-buffer 305. Then, it is taken out by packet processing (#9) 
and a corresponding font is drawn by BM-RAM32 by the bit map write-in section 31. If a print request code 
(PAGE.EJECT) is detected among received data, an actual print will be started by print processing (#10). 
Processing of a halt of a print, interruption of processing, etc. is performed in addition to this. 
<Received-data processing> The flow of received-data processing is shown after drawing 14. 
In drawing 14, received data are changed into a packet with the beforehand easy output to the bit map write- 
in section 31, and it is stored in the P-buffer 305. This is for raising a throughput by performing conversion of 
the received data of BM-RAM32 in parallel also during a print. 

First, it checks that an opening is in the P-buffer 305 (#21), and further, if data is received by R-buffer #304, 
received data will be picked out from (#22) and the R-buffer 304 (#23). 

When received data are the character codes which should be printed (#24, 27, 29, 31), it changes into a 
packet according to the font attribute read into the power up (#33-35). As a concrete conversion procedure, 
first of all, the font address of the pattern corresponding to the character code is outputted to the P-buffer 
305 (#33), the write-in address to BM-RAM32 is outputted to the P-buffer 305 (#34), and the write mode to 
the bit map write-in section 31 is outputted one by one (#35). And finally according to the magnitude of this 
font etc., the write-in address to BM-RAM32 of the following font is updated (#36). 

There is a JOB control code for controlling a printer system 10 from a data processor 1 in a receiving code 
first (#24). This is processed by HOST.JOB.CTRL (drawing 15) described later (#25). 

Next, when it is the interface control-section related code which sets up print number of sheets, actuation of 
an option, etc. (#27), in order to synchronize processing by packet processing (#9) of the above-mentioned 
alphabetic character, it is outputted to the P-buffer 305 by the packet of different format from an alphabetic 
character (#28). 

The RAGE.EJECT code (#29) is a code which actually starts a print, and if the alphabetic character before it 
is written in BM-RAM32, it will start a print. In order that this code may also synchronize the alphabetic 
character of order, and processing, it is outputted to the P-buffer 305 (#30). 

When it is format effectors, corresponding to (#31) and each code, the write address to BM-RAM32 is 
changed (#32). 

Below, main subroutines are explained. 

Drawing 15 shows processing (#25) of the JOB control code sent from a data processor 1. 

First, CANCEL (#101) is processing which interrupts a print and processings differ according to the count of 

the CANCEL code sent continuously (#102, #103). 

First, when the CANCEL code is received for the first time, the page received at (#104) and the last is 
interrupted (#104). (DEL.PAGE.H) This is used continuously to interrupt only the last page after transmitting 
two or more pages, and only the last page is interrupted even if two or more pages are in the R-buffer 304 or 
the P-buffer 305. 

When the CANCEL code is received continuously two (#105), the page group which received at the end is 
interrupted (DELJOB.H). However, naturally what was printed cannot already be interrupted. For example, 
when interrupting only the page group of the last of two or more page groups (removal), it uses. 
When the CANCEL code is received continuously three, (#106) and all pages are interrupted (DELALLH). 
(removal) For example, a printer system 10 is initialized compulsorily, and it uses to perform the following 
print immediately. 

The count of the CANCEL code is not performed when JOB control codes other than the CANCEL code are 
received (#101,107). That is, CANCNT is reset 

There is PAUSE for halting in control codes other than the CANCEL code first (#108). This maintains a halt 
condition, even if the data of the following page is inputted so that a user can change the mode to the 
applicable page of the print engine 4 or an accessory by the manual. This is outputted to the P-buffer 305 in 
order to synchronize processing with an applicable page (#109). In addition, a manual performs discharge of a 
halt by the print engine 4 side. 

JOB.START (#1 10) is the code which performs the break of a page group, and is outputted to the P-buffer 
305 (#111). 

From a data processor 1, a message (#112) is also sent besides these control codes. This is a message for 
data deletions to the exterior described later, and has three kinds, DELP, DLE.J, and DELA. This is sent to 
an external file buffer 2 and an external data processor 1, and can mainly register the message corresponding 
to a phase hand-loom kind from a data processor 1 (#113). 

Drawing 16 shows the details of the flow of the print interruption processing (#104-106) by the data 



The range of the data of the P-buffer 305 which should be deleted, and the R-buffer 304 is distinguished by 
the control code (PAGEEJECT, JOB.START) so that it may explain below. In addition, this control-code 
DELPAGE.H (#104) is processing which interrupts only an applicable page. The last of the packet which 
remains in the P-buffer 305 is deleted until the P-buffer 305 detects not empty (#121) but the PAGE.EJECT 
code which shows a break with a front page (#122) (#123). When the PAGE.EJECT code is detected it ends 
(#122). 

When the P-buffer 305 becomes empty before detecting the PAGE.EJECT code (#121), it means that drawing 
to BM-RAM32 was performed. In under print (JOBACT=1), the command CANCMD which interrupts a multi- 
print is outputted to (#124) and the interface control section 40 (#127), and it is already completed. It is not 
under print, either, it is not, either, and when not drawn by BM-RAM32, either (BMWRITE=0), (#125) and since 
the print is completed, nothing is done but it already ends. Forced discharge is performed when there is an 
image drawn by BM-RAM32. That is, first, the activate request of a print is performed (JOBACK-1, 
JOBEJT<-1) (#126), and CANCMD is outputted to the interface control section 40 (#127). Thereby, one sheet 
is printed irrespective of former setting number of sheets by the interface control section 40. An one-sheet 
print is performed for making the paper withdrawn in advance discharge. 

Next, DELJOB.H (#105) is processing which interrupts the last page group (#131-133) (removal), except for 
the code to detect being JOB.START (#132), is the same as DELPAGE.H (#104), and omits detailed 
explanation. 

The P-buffer 305 is cleared (#135) and all pages are interrupted for processing of DELALLH (#106) 
(removal). Moreover, an internal parameter is also initialized (#136). 

In this example, the function was switched by the count of reception of one code (CANCEL code). Thereby, 
other codes can be assigned to other functions. However, when additional coverage is in assignment of the 
control code from a data processor 1 f a code may be assigned for every function. 

interface control-section command processing> In the flow of interface control-section command processing 
(#8) shown in drawing 1 , the key stroke of a control panel 44 performs synchronous processing of the 
command and print sequence which were produced in the interface control section 40. 

A CANCEL.P command (#41), a CANCEL J command (#43), and a CANCELA command (#44) interrupt a print 
for various level. Although details of each corresponding processing are given later The processing (drawing 
17) which interrupts the page under current print, and DELJOB.I. (#44) DEL.PAGE.I (#42) The processing 
(drawing 18) which interrupts processing of the page group (what is divided in JOB.START code described 
later) containing the page under current print, and DEL.ALL.I (#46) are processings which interrupt processing 
of all pages (drawing 1 9). 

A PAUSEon-command (#47) suspends a print and sets a JOBPAU flag (#48). An actual halt is processed by 
print control (#10) (drawing 21). 

A PAUSE.off-command (#49) carries out the restart of a print to reverse, resets a JOBPAU flag (#50), 
confirms whether it was in the current print condition (#51), if that is right, will set a JOBEJT flag (#52) and 
will require print starting. 

An EXP.END command (#53) is a command which takes the synchronization of the interface control section 
40 and a print sequence, and shows that laser exposure of the print of one sheet was completed with the 
print engine 4. 

This command is effective only during a print (#54), in the multi-print to the same image, is this timing in 
BMC30, and sets the following print starting flag (#56). In the case of the last of a single print and a multi- 
print, the JOBACT flag which shows (#55) and a print condition is reset (#57), it clears BM-RAM32 (#58), and 
prepares the following image. Decision of two kinds of this processing is performed by the JOBEND flag of an 
EXP.END command (#55). This is because number of sheets, such as a multi-print, is controlled by the 
interface control section 40. 

The range of the data of the P-buffer 305 which should be deleted, and the R-buffer 304 is distinguished by 
the control code (PAGE.EJECT, JOB.START) so that it may explain below. Moreover, since it is under output 
from the exterior when there is no control data in which the range of the data deleted is shown in both the 
buffers 304,305, the message (#155,175,186) of data deletion is sent outside. 

Figs. 17-19 show the details of the print interruption processing by key input with a control panel 44. 
The flow of DELPAGE.I (#42) shown in drawing 17 interrupts only the page under current print First, in under 
current and print (JOBACT=1) (#141), the code CANCMD which interrupts a multi-print is outputted to the 
interface control section 40, and it is completed (#147). 

Although it is not in a print condition, when a certain image is drawn to BM-RAM32 (#(BMWRITE=1) 142), in 
order to discharge the paper withdrawn in advance, a switch (JOBACT=1) and a print activate request are 
advanced to a print condition (#143). (JOBEJT=1) Furthermore, in order to delete the remaining data of an 
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#145). If deleted to PAGE and the EJECT code (it is YES at #146), in order to make this print into one sheet, 
CANCMD is outputted to the interface control section 40 (#147). 

[n the P-buffer 305, since the data of (#144) and the page concerned remains in the FMbuffer 304 when there 
is no PAGE.EJECT code, when [ which is deleted from the head to the PAGE.EJECT code (#150, #151, 
#152) ] deleted to the PAGE.EJECT code, CANCMD is outputted to (#151) and the interface control section 
40 (#147). Since it is under output with the external file buffer 2, the transmission buffer in a data processor 
1, or a data processor when there is no PAGE.EJECT code also into the R-buffer 304 (it is N at #150), 
message DELP for page deletion is outputted to these equipments (#155). This message can be beforehand 
set up from a data processor 1 according to external equipment Then, CANCMD is outputted to the interface 
control section 40, and it ends. 

The flow of DELJOB.I (#44) shown in drawing 18 is processing which interrupts the 1-page group containing 
the page under current print The fundamental view is completely the same as processing (drawing 17) of 
DELPAGE.L It differs that DEL.PAGE.I is DELJ as which being deleted to the JOB.START code by DELJOB.I 
to deleting data to the PAGE.EJECT code, (#166, #172), and the message to a data processor 1 also require 
the deletion to a page group further (#1 75). 

The flow of DELALLI (#45) shown in drawing 19 is processing which interrupts all pages. Although the 
interruption to a current page is judged according to the condition of print condition BM-RAM32 like 
DEL.PAGE.I (drawing 17) (#181-#183), all the data of the P-buffer 305 and the R-buffer 304 is deleted (#184, 
#185). Furthermore, message DELA which deletes all pages is outputted to a data processor (#186), and 
CANCMD is outputted to the interface control section 40 (#187). Moreover, initialization of an internal 
parameter is also performed (#188). 

<Packet processing> The packet stored in the P-buffer 305 is processed in the flow of the packet processing 
(#9) shown in drawing 20. There are a packet for alphabetic characters which should be printed, and a packet 
for control as packet. Since a change of BM-RAM32 cannot be made unless it completes print-out of a pre- 
image, in the case of a print condition (JOBACT=1), it does not process (#71). Moreover, (#73) and processing 
are not performed also when the alphabetic character of a front packet is under drawing in the bit map write- 
in section 31 (#72), and P-buffer is empty. 

The delivery output of the case (#74) of the packet for alphabetic characters is carried out to the bit map 
write-in section 31 (#75). In the bit map write-in section 31, a packet is analyzed and the pattern according 
to the font address is drawn from the font section 33 to BM-RAM32. The following packet cannot be 
processed during one packet processing (#72). 

when this alphabetic character is the beginning (#76) (BMWRITE^O), while setting the BMWRITE flag (#77), to 
the interface control section 40, a paper withdraws in advance and Demand PFCMD is outputted (#78) — 
thereby, since feed time amount, the processing time of a packet, etc. carry out an over lap, a throughput is 
improved. 

There is a packet for control in addition to the packet for alphabetic characters. 

First, in order that JOB.START (#80) may show the break of a page group and may use it for mode 

initialization of the print engine 4 etc. for a new page group, it is outputted to the interface control section 40 

(#81). 

An interface control-section related code (#82) mainly specifies multi-print number of sheets and the mode 
of operation of an accessory, and is outputted to the interface control section 40 (#83). 

PAGE.EJECT (#84) shows a page break and the image drawn by BM-RAM32 before it is outputted. Therefore, 
first, a switch and drawing to future BM-RAM32 are forbidden to SETTOSHI and a copy condition for a 
JOBACT flag, and the print activate request flag JOBEJT is set (#85). This flag is judged by print control 
(drawing 19), and the print command PRNCMD is actually outputted to the interface control section 40. 
PAUSE (#86) makes print actuation suspend and sets the JOBPAU flag first (#87). Thereby, starting of the 
following print is suspended by the print control routine. Moreover, it outputs also to the interface control 
section 40 (#88). A reboot is performed by PAUSE.OFF from the interface control section 40. 
<Print control> In the flow of the print control (#10) shown in drawing 21, a print is actually started according 
to the flag for JOB control (JOBEJT, JOBPAU), and the condition of the bit map write-in section 31. 
Although print starting is performed at the time of a print activate request (JOBEJT=1) (#91), it cannot start, 
while a halt condition (JOBPAU=1) (#92) and the bit map write-in section 31 process the last packet (#93). 
If print starting is possible, after switching the bit map write-in section 31 to print mode (#94), the print 
command PRNCMD will be outputted to the interface control section 40 (#95), and a JOBEJT flag will be 
reset (#96). 

<Interrupt request> The flow of drawing 22 is interrupt request processing of the data transmission from the 
interface 308 of a data processor 1, and by interrupt processing, the output to the data processor 1 which 



if needed. This is because the difference in the amount of data. 

In addition, although it was outputted to the P-buffer 305 once received data were changed into the packet in 
this example, when the processing time does not become a problem, it outputs to the P-buffer 305 as it is, 
and you may change into a packet in the case of drawing to BM-RAM32. 

(d) Drawing 23 of a flow of an interface control section is the processing flow of the interface control section 
40. 

In the interface control section 40, after initializing the interior (#200), initialization of each parameter is 

performed (#201). The function of each parameter is as follows. 

PRNSTAT: A certain page is under print 

PRNCNT: Print number of sheets to a certain page. 

The range of the deletion data based on a CANSTATrCANCEL function. 

PFENB: This print carries out paper advance withdrawal, and grant a permission. 

NPFENB: A next print carries out paper advance withdrawal, and grant a permission. 

The condition of the PAUFLAG:PAUSE key. 

CANFLAG: CANCMD from the bit map control section 30 was detected. 
PFFLAG: PFCMD from the bit map control section 30 was detected. 
PRNFLAG: PRNCMD from the bit map control section 30 was detected. 

Two interrupt processing is permitted after initialization of a flag (#202), and further, a seizing signal is 
outputted to a sorter 6, the external feeding unit 5, the electrophotography control section 41, and the print 
head control section 42 through bus B5 (#203), and it moves to a processing loop. In addition, there are bit 
map control interruption which receives the command from the bit map control section 30 etc., and system 
timer interruption which performs control and timer processing of a control panel 44 as interruption. 
Two interrupt processing is explained before explanation of a processing loop. First, bit map control-section 
interruption (#250, drawing 24) is explained. In bit map control-section interruption, reception of the command 
sent from the bit map control section 30 is performed. In bit map control interruption, the received command 
only sets the flag in immediate execution **** and an interface control section, and actual processing is 
performed, when this flag is detected in a processing loop. This is for making asynchronous the 
communication link with a processing loop and the bit map control section 30, and simplifying the 
configuration of a processing loop. Moreover, the mode information on a print or an accessory (#254) is also 
memorized once in temporary area (#255), and is incorporated by the positive type within a processing loop. 
The set of the flag with which processing within the bit map control-section interruption to each command 
usually corresponds is performed (#252, such as CANCMD and CANFLAG, #253, #256-#263). however, the 
case of JOB.START which shows the break of a page group — (#252) and CANCMD (#260) — the same — 
the set (#261) of CANFLAG is performed. In order that JOB.START may perform the break of a page group, 
this is sent after the completion of a print of a front page group, and number of sheets (PRNCNT) is set to 1, 
or it usually returns various modes including an option to initial value (or canonical mode) (#253). the case 
where CANCMD (#260) is not in a print condition — (PRNSTAT=0) — it is ignored. 

Next, system timer interruption (#270, drawing 25) is explained. In system timer interruption, radial transfer 
(#271, #272) of a control panel 44, count processing (#273) of the timer set up by the processing loop, and 
processing according to the condition of the inputted key are performed. Here, processing of the PAUSE key 
901 and the CANCEL keys 902 and 903 is explained. 

Whenever the PAUSE key 901 requires a halt of a print or a reboot and is pressed from a control panel 44, 
the function of a halt/reboot reverses it If the PAUSE key 901 is pressed (#274), PAUFLAG will be reversed 
(#275) and a function will be decided by the value of the flag at this time. For example, since PAUFLAG is 
reset immediately after powering on, it is set to "1" after reversal, and becomes a halt demand, and 
PAUSE.ON is outputted to the bit map control section 30 (#277). Conversely, PAUSE.OFF is outputted to "0" 
by the case to the bit map control section 30 (#278). Moreover, the functional level of the CANCEL key 
explained later is returned to zero (CAUSTAT=0) (#279). In the bit map control section 30, detection of 
PAUSE.ON forbids the following new print (drawing 21 #92 reference). 

The CANCEL key performs the suspend request of a print from a control panel 44, and the level of 
interruption changes with counts pushed continuously. Again. It will be in a halt condition like [ interruption 
and coincidence ] the PAUSE key. The processing of each level is as follows. 
Level 1: Interruption of the page under current print 

Level 2: Interruption of the page group containing the page under current print 
Level 3: Interruption of all page groups. 

If the CANCEL key is turned on (#280), it will halt by outputting PAUSE.ON to the bit map control section 30 
first (#281), and then processing (it responded to the count pushed continuously) according to level will be 



and the bit map control section 30 (#283), and it updates CAN.STAT to 1 (#284). Since it will furthermore be 
in a halt condition, PAU.FLAG is set (#285). Moreover, in the 2nd case (CANSTAT=1), CANCEL J is outputted 
to (#287) and the bit map control section 30 (#288), it updates CANSTAT to 2 (#289), and sets PAUFLAG 
(#285). 3 times or more of cases (CAN.STAT=3) output CANCELA to (#287) and the bit map control section 
30 (#290), update CAN.STAT to 3 (#291), and set PAU.FLAG (#285). 

A reboot once being in a halt condition by the CANCEL key is performed by the PAUSE key. 
Here, by the count which presses the same key (CANCEL key), two or more interruption modes with a print 
are switched. Thereby, other keys can be assigned to other functions. However, when additional coverage is in 
a control panel 44, a key may be divided into a functional order or may be performed in combination with 
other keys. 

Explanation of return and a processing loop is performed to below in drawing 23. 

In the beginning of a processing loop, mode information on (#204), the number of prints, or an accessory is 
updated (#205). However, updating is performed only after the print of the predetermined number of sheets of 
a former page is completed (PRNSTAT=0). CANFLAG detected by coincidence at this time is reset (#206). 
This processing is withdrawn in advance from the bit map control section 30, and Command PFCMD is 
received, and it is continued until PFFLAG is set (#207). If PFFLAG is detected, PFFLAG is reset (#208) and 
it will be in a print condition (PRNSTAT=1) (#209). 

If it withdraws in advance and a command is received, it will withdraw in advance and the case at the time of 
authorization (PFENB=1) will output a feed demand signal (FEEDREQ) to the electrophotography control 
section 41 through (#211) and bus B5 (#212). This starts starting of the electrophotography process section 
45 for feeding and a print in the potential photograph control section 41. However, a paper will be in a standby 
condition by the position. However, when the external feeding unit 5 is specified, the electrophotography 
control section 41 serves as only starting of the electrophotography process section 45, and feeding is 
performed in the external feeding unit 5. In addition, the position in readiness of a paper is the same. 
And in the interface control section 40, while becoming the waiting (#217) for a print command (PRNCMD), 
the following print withdraws in advance and conditions are checked. First, the temporary value 1 is set to the 
NPFENB flag which shows point ** authorization of the following print, and the predetermined timer T is 
started (#213). There are two functions in this timer T. First, since one prevents the electrophotography 
process section's 45 also becoming as [ operating state ], and the machine life of a photoconductor drum or 
each part of an electrophotography process becoming short when drawing to BM-RAM32 in the bit map 
control section 30 serves as long duration, or when the air time from a data processor 1 becomes long, by 
termination (#214) of Timer T, a STANDBY signal is made into delivery (#215) and it makes the print engine 4 
into a idle state (standby mode 2). Another function is forbidding ****** of the paper at the time of (#210) 
and the following print by resetting NPFENB which a degree withdraws in advance and shows authorization. In 
one page group, since this has the high frequency which prints an image of the same kind (for example, 
graphical data is continued and printed), it predicts this, considers as the same mode, and usually has the 
effect which prevents the fall of a life. Since it becomes [ although a throughput will fall / that NPFENB is set 
with as, and ] by this method when a print command PRNCMD is inputted before completing Timer T at the 
time of the following print even if ****** of a paper is forbidden once, on that following print, it will be 
withdrawn in advance. The two above-mentioned functions will protect the useless fall of a life to 
improvement in a throughput, and coincidence. 

In the interface control section 40, if PRNFLAG=1 which shows reception of a print command PRNCMD is 
detected (#217), when the paper is not withdrawn in advance (PENB=0), (#218) and a feed demand signal 
(FEEDREQ) will be outputted (#220), and the PFENB flag of the following print will be updated (#221). 
Furthermore, a STANDBY signal is turned off, namely, a standby mode 2 is canceled (#222), and if the MCRDY 
signal which shows that the imaging process section of the electrophotography control section 41 was 
stabilized is sent from the electrophotography process section 45 (#223), the EXPENB signal which shows 
exposure authorization will be outputted to the print head control section 42 (#217). Thereby, actual exposure 
is performed by the print head control section 42. 

In the print head control section 42, termination of exposure outputs an EXPEND signal (#224). In the 
interface control section 40, if this is detected (#225), it will move to control of the print number of sheets 
per page. 

Although print number of sheets is usually decided by mode information sent from the bit map control section 
30, when interrupted from a control panel 44 or the bit map control section 30, the page under print is ended 
on the print. 

Interruption is checked by CAN.FLAG (#226), in the case of "1", the remaining number of sheets also 
including the previous print is set to 1 (PRNCNT=1), and it resets CANFLAG (#227). Then, also including the 



be termination or not (#229). A JOB.END flag is reset when the print to an applicable page has not been 
ended (PRNCNT!=0) (#231). While outputting EXP.END to the bit map control section 30 (#232) and telling 
this exposure termination, it becomes return and the following print waiting at the beginning of a processing 
loop. 

The temporary value PRNCNT of the number of prints was set to 1, in multi-print termination (PRNCNT=0), 
the print condition was ended (PRNSTAT=0), and it set the JOBEND flag further (#230). In EXP.END, delivery 
(#232) and this image are received to a bit map control section. It tells having ended exposure of the count of 
predetermined (#232). In addition, in the interface control section 40, communications control in the print 
engine 4 is performed in addition to the above-mentioned control, and it also has a junction function for the 
communication link between each control section at the same time it performs each control section and the 
data exchange through bus B5. Since there is no direct relation to this invention, detailed explanation is 
omitted. 

(d) Drawing 26 of a flow of electrophotography control is the flow of the electrophotography control section 
41 of operation. In the electrophotography control section 41, after powering on (#300), after performing 
internal initialization (#301), it becomes the seizing signal (#202) input waiting from the interface control 
section 40 (#302). 

If a seizing signal is detected (#302), it will be in a waiting state (#303) by the standby mode 1 until a 
FEEDREQ signal is outputted from the interface control section 40 (#304). In a standby mode 1, rotation of 
the Maine motor or a drum is not performed but only ON of the ** tone of the fixing section or a cooling fan 
is performed. 

If a FEEDREQ signal is received (#304), the imaging process section will be started for a print (#305, such as 
ON of the Maine motor), the MCRDY signal which shows that preparation was completed to the interface 
control section 40 will be outputted (#306), and feeding will be started (#307). 

if initiation, simultaneously the predetermined timer T1 of feeding are set (#308), this timer T1 is completed 
and a paper approaches to a predetermined position in readiness (#309), the PRDY signal which shows that 
preparation of a paper was completed will be outputted to the print head control section 42 (#310), and a 
paper will be stopped (#311). 

Usually, a print command (PRNCMD) is immediately outputted from the bit map control section 30, after that, 
from the print head control section 42, a paper restart signal TRON signal is outputted (#412), by detecting 
this signal by the electrophotography control section 41, the restart of (#318) and the paper is carried out 
(#319), and the image on a photoconductor drum is imprinted by the paper. Then, in the electrophotography 
control section 41, if the further predetermined timer T2 is set (#320), it becomes the following FEEDREQ 
signal waiting (#321) and a signal is inputted, the next feeding will be started (#306). When a signal is not 
inputted by termination of a timer T2 (it is YES at #322), it returns to a standby mode 1 (#303). 
The processing time in the bit map control section 30 or the air time from a data processor 1 is long, and 
when a TRON signal is not outputted from the print head control section 42, a STANDBY signal is outputted 
from the interface control section 40 (when a print command is not outputted from the bit map control 
section 30 to the interface control section 40). In the electrophotography control section 41, if this signal is 
detected (#312), the MCRDY signal to the interface control section 40 will be turned off (#313), and it will go 
into a standby mode 2 (#314). In this mode, including the Maine motor, all processes stop and a paper will also 
be in a waiting state in a position in readiness. This is for preventing the life of a printer becoming short 
superfluously. Then, if processing of the signal transformation in the bit map control section 30 is completed 
and a STANDBY signal is turned off by the interface control section 40, in the electrophotography control 
section 41, this will be detected (#315), the imaging process section will be rebooted (#316), and a MCRDY 
signal will be again outputted to the interface control section 40 (#317). 

(e) Drawing 27 of a flow of print head control shows the processing flow in the print head control section 42. 
In the print head control section 42, internal initialization is performed after powering on (#400) (#401), and 
like the electrophotography control section 41, a processing loop is entered, after detecting the seizing signal 
(#202) from the interface control section 40 (#402). 

In a processing loop, it becomes the waiting for print initiation first There are three conditions in initiation of 
a print. 

One is the laser exposure enabling signal EXPENB from the interface control section 40 (#406), and it is 
outputted from the interface control section 40 (#217). Another is PM which shows that the polygon motor 
432 became a predetermined rotational frequency. It is a LOCK signal. If it rotates in the state of the half 
speed like the one half of the rotational speed of normal (#405), a print is started and the Maine motor turns 
on the polygon motor 432 in order to prolong the life of the polygon motor 432 while being controlled by the 
same timing as the Maine motor (#403), the electrophotography control section's 41 being in a standby mode 



which is the rotational frequency of normal. And the PMLOCK signal which shows that rotational speed was 
stabilized in the state of full speed is outputted from the polygon motorised section 427. More nearly finally 
than the signal PRDY from the electrophotography control section 41, a paper confirms whether be in the 
location in which an exposure image and a synchronization are possible. When three conditions are satisfied 
(406 # # 407 both YES), the print head control circuit 426 is made to start delivery and exposure for a start 
signal (#409). This controls luminescence of laser diode 431 by the print head control circuit 426 according to 
the data which required and received the image data one by one to the bit map write-in section 31. 
Moreover, exposure initiation and coincidence are made to start two predetermined timers T1 and T2 in the 
print head control section 42 (#410). T1 is not based on paper size, but it is the timer of immobilization, and 
carries out the restart of the paper in a position in readiness, and controls resist timing. Termination of a 
timer T1 outputs a TRON signal to the electrophotography control section 41 (#412). (#411) 
Moreover, T2 is for taking the synchronization with the bit map control section 30, and is adjustable by paper 
size. An EXPEND signal is outputted to (#413) and the interface control section 40 by termination of a timer 
T2 (#414). 

(Effect of the invention) 

It can be interrupted even if existence of the file which should be interrupted does not ask it about the inside 
and outside of a printer by the key stroke of the main part of a printer even if the buffer for printers is 
connected outside, and other files and coincidence memorize outside (deletion). 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

Drawing 1 is the flow chart of processing of an interface control-section command. 

Drawing 2 is system configuration drawing of the electro photographic printer concerning the example of this 
invention. 

Drawing 3 is a perspective diagram of a print system. 
Drawing 4 is drawing of a control panel. 

Drawing 5 is a block diagram of a bit map data processor and a print engine. 

Drawing 6 is a block diagram of a bit map control section. 

Drawing 7 is a block diagram of the bit map write-in section. 

Drawing 8 is a block diagram of an interface control section. 

Drawing 9 is a block diagram of an electrophotography control section. 

Drawing 10 is a block diagram of a print head control section and the print head section. 

Drawing 11 and drawing 12 are drawings for explaining the management method of a buffer, respectively. 

Figs. 13-16 are the flow charts of actuation of a bit map control section. 

Figs. 17-19 are the flow charts of command processing in an interface control section. 

Drawing 20 is the flow chart of packet processing. 

Drawing 21 is the flow chart of print control. 

Drawing 22 is the flow chart of the interrupt for processing of the data received from the outside. 

Figs. 23 - 25 are the flow charts of an interface control section. 

Drawing 26 is the flow chart of actuation of an electrophotography control section. 

Drawing 27 is the flow chart of actuation of a print head control section. 

1 .... Data processor 

3 .... Bit map data processor, 

4 .... Print engine, 

10 .... Printer system, 

30 .... Bit map control section (BMC), 

31 .... The bit map write-in section (BMW) 

40 .... Interface control section (IFC), 

41 .... Electrophotography control section, 
43 .... Print head section. 
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CLAIMS 

[Claim(s)] 

[Claim 1] A printer control unit characterized by providing the following Means of communications which 
communicates in an external data processor and both directions A storage means to memorize control data in 
which a break of printing data received through the above-mentioned means of communications and printing 
is shown A printing control means which takes out and prints printing data from this storage means If 
directions of deletion are inputted from an input means to input directions of deletion, and this input means 
Printing data divided with control data in which a break of printing memorized by the above-mentioned 
storage means is shown, and control data in which a break of this printing is shown is deleted. It is a deletion 
means to transmit a message which directs deletion of data to an external data processor from the above- 
mentioned means of communications when control data which shows a break of the above-mentioned printing 
to the above-mentioned storage means is not memorized. 
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